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(57)Abstract: 

PROBLEM TO BE SOLVED: To link symbols within a 
dynamic link library without necessitating the support of a 
system linker or a loader. 

SOLUTION: This method is provided with a step for 
generating a definition file including newest information 
concerning the set of usable external symbols within a library 
by a prelinker corresponding to each dynamic link library 
(DLL), and a step for compiling an application program code 
to a compile code including a code calling a trigger routine. In 
addition the method is provided with a step a prelinking step 
for prelinking the application program code to a definition file 
to generate an object deck including an export definition 
section, a step for linking the application program code by 
means of the system linker and an execution and solution step 
for executing the code, solving the reference of an unsolved 
symbol within the code by a trigger routine, and providing a 
symbol to an application program without necessitating the 
support of the system linker or loader. 
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(57) MJ 

^jt^T-f/M^TVy U ai^^^-hSil-fe^i/ 




[^»#©«II] 

raws* n mmicv y?t5t%z>94-f7V %7-?m 
m-t^y-7- j v ? ■ W7Ais 3 y/^7, 7Vy>- 

gjiH a >wV ? fc J: 5 T 7" y ^— i ^ a V • 7° p ^ 5 A • 

xfyp . a- Ktfs t> y # • /i^-f-y^^ffl-t-a- K§r& 
if, W1E=v/^;v- x*ryy°b, 

mmryy tr-is* y • -fn ^9 a • a- KSrunEse* 

H^^llSt^x^h-fy^lr^tS, itris 
:?vy ^ • ^y/i, 

7W7A • a-KSry ^f-S^^yT't, 
flWB=*-KSrS8fTU ffEhy^-^-^VKi^HfrlS 

"C, WEhy*'-*— ^ViWDWE^uy v*|c±!9 4* 

r.ii<:J:!3, SWEI^I*?^ ^9 y 

^tf«riB»wy • y&r^-fcxu wihsj 

»y VP • 5/f^5!)ftB-KU IWBIB*#fl8ft** 

^©sa^et-arffc, mmryv 7—>a v • :/p 

[»*f 2] ^^B*^^«8WlfcWMll5B8**^ 

[B»**3 ] mm b y # • a— ^v^««<o#flafcBBi- 

• p-KT**5, »#« 1 BB*J©:frfc 

[M&K4] 1186177^ A**»£oBf«Sa - K 

a»«r»j£u ttiaie#*fe»-r5Wi5»«iy y 

9 • 9^9 y *»3£1-5» Wf*«l» 2£fc«312* 
H^r^^feroflHRSr^tN 2*fctt31H 
[0 0 0 1] 



kbw©*h-sSl*£isf] ^swtt-jRfcmteyv^ • 

7477 V&mU W7A- !)y*tftftB- 

^©f->K-h*i5»iUftv^»»y • 9-f79yfc 

[00023 

ic *c*xyc++'«sj)5„ r*vfc©«frm:/n^ 
9-vttiIf, #fe©r^y*— VgVifcttBBftSrSSEfT 
1-5fc*©a— K£ffr£1-5. :oy-zo-K.7 
r -r yn±»te 3 ? ic» s ft » = 7\%v- 

<d&< ^yvmff^m7°'aif7 ASr^-r© x. 5 Kg 

-a-$ft5o -©^*»f"STIi7°n^yA*fci4P-K 

^ h • s fvp^-<nwm.-f^^7Mx.m^-fi>. & 
1-3. y^*a*fc> ^5^-^=^ h • 

[0 003] a ^7», «Wi8x-^fl*ft©fS 
**#JRf h • f^, IOT:v^7A • 

y >*/p-^icj; 15 h *ft*v^a;ft^i- 
So rji&we^flattftKijeasty^siift:?), «s 

tis^a-, *© y tzmnmicMikt$tbZ> 0 

[0004] I3y^-f7m ^'y^i/ Y - 7v9 

jjsy^fcAoy^sttitt, «*?as&«fti-a 

it^Htf&S, ^llxtf I BM^b«#t$tb5S/3 
7 Of-^M'^fA (DPS) "C'Kffl^tl/Say-^ 

[0005] h -fy^ts zfrb^mm 

i-z&T7°v tr~ya y\mmzy vt-tztcMc, 

<©IB«i^!SfeCS. «*tf#<©^S?3:^ h '7-^ 

©atf-Srqfri-SriasiHBtfttj^ V • a 

- K • 7 7 Mt)f >f X^MK^f < 45. y>^n# 

izfemoi<>%&mbi-5m*te7'vt i ' 7 r\ 

«fflpT*l4*^a^ h •f f y^©3tr-Sr*TSiaHrj5: 

y^©3tr-*f^i-5riicj:5 (*©*e, arf'Js. 
9 v - 7? ttfTT")) ?---i/a yicmmc}) y? tstite 

ttfflUIBft**^*^ h -^j/^cD^-Oat 0 -^ 

[0 0 0 6] iSlCOatf-^tjhfe, tfiEb^tmfi 
* & ^V^-a-iCiS, fy^iDn- K%^-t*5 - t A* 



y ^i-s&^&So =w«-r/w*^si©0ffc©^ 

[0 0 0 7] »«jyv* • (DLL) r±, n 

-/w*fci4SiJ<73D L Ltf»f>T SSIfr 

KiH$S£m>tl3cQT?!3;&<> T7*y 4"— fa >-©Hfr 
[00 08] W!)^-7^f^7!J (DLL) «\ # 

isie^©y v^ryy ^-^ 3 ^3ffTSf*-«iM$* 
i) 'a, nLLmci%w&tiz>mm&ii : &%t<n^i°tifr 

r -/, ; g ytfiRi-WD L L Srffiffl-fS r. t SrHTiB 

»»t«. DLLcDffiffi^tfc, SU©n-K«*^»- 

[0 0 0 9] ?cg|$#©D L L Cfel'tS; 5 Lfcjg^t*, 

it©a-f^DLL©l-0=- HW££#:frT#& 
< *5. #38Wfi» D L LOfflip- K • 

[0 0 10] sMSWfctTVy (prelinker) 

fl»«*Atf. =-K*«tt, WfA- y^*/n-^ 

#rt©7 K i^^1t«^3E3E * v ^ J: 5 

3-K«ttrtK*», ^titctoiltf^y'r^yy^ 
^icjtS; cr^-^ JhfeS £ i 1 3 J; 5 left 
TVy v*KJ:5«ftfettfcfff«H:, #flRE#*s» 

9*-#«*©&Rf--fX, *©%OJJMfc;frife, 

[ooii] *^9!ic:J;n«, • y>-7j/n- 

^ lll«J^!:y^'^Si^3!i:^^=l-^•«igErt©lB*orK 

y© a - Ktiltt$ n - i , HffBf S-T K #3E 



[0 0 l 2] mfttif74?7}) (RTL) li, Mfmc 

[0013] &mmiz. a-f • v-* • Fft©ie 

RTLf— lf^*ttffli-5 J: 3 ta^U #JSB#©T 
Ki'*«r«#l/rt>J:v\, 

[0 0 14] *BBJi4^T©ttiiSic:M*-r5o L. Hall 
lCi5*H#fFttil®#^5 1 7 5 8 2 8 #tt, 7°n^ 

-FfWO rt©#**SE3Ei-S. »tt y y*\c^xm 

^TV^S, James G. Littleton!;: J; SHH 5 2 4 7 6 7 

8 -til, =-K^rt-e<Dr K^i«»&ff 5»W 

y V^iC-OV^-C^TV^o ^*WiCT7 ,, y^-iX3>' 
^SA^FWffii^So Daniel L. Murphy J; SUSS 5 2 
9 7 2 9 1 #fcj\ h/l^S/S-fSfefttCt/o ^ 

w*tt»* y * h-o^t if^-cdo 0 » y ^awJi/ 

— f-f • ^rAiSiO^^ h/W-^ffl-f-So Kenn 
ith LundinlCi5ia^5 3 3 9 4 3 0 4§-f4, yfi *r— 

A- (y-f^9y) ©Sf/tft^-^aVSr^AI-SfcJ&K: 
[0 0 15] 

ay/^y, zfuy yxRvmnm-j-fyV'Dmmc 

tn-K-fSfcaOi-yn^yASr^Ki^y >?U ~> 
• y ^*fci4B-^<D^^- hSr^-ti-Tt, 

So 

[0 0 16] *3SW©»I©B»tt» B8«KBB-f 5ttf«^ 

¥) zmm-tzztx-hz,* 3>^*^h«f#*fctt« 

©&Sn- F • ^i>a-/^»J1-5o 
[0 0 17] **W©3EteBU©aWtt, SMkfcH-f Sfllf 

*CP-F$ttSi6:>®©$)SP-F- ^i?z>.~jv^ 
•to 

[0 0 18] **W©HKai©B»«:, Hfi 1 !*?^ ^9 
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:/n^?A©3-K«ttttTKU**ft© 

[0 0 19] *^BJ(75Slj©#^ii, DLL^W^- 

JSfOTK^) *IOWWWL?rffV\ DLLP 

[0020] #3&W©HteBiJ<D@i$f*, Hfx©B «)©;£: 

©ffiffl Sr-ajllic-r 5 £ 4 -e&S, 
[0 0 2 1] #3£WfiiHt£, DLLd5ilODLL^6)ia 

h • =»-K#, (BB»T »LL* 

fr©fc»fc:t>H*#-f v*JttSE©;fc*fc:t>D L La- K 
[0022] ^y/U^mcmRi&ti?) 

[0 0 2 3] *3PJ3-ettMl^ DLLt-lf^OtfeO 
WiSfiS R T L H*»f tfffl L Srfrf 5a- K#, BtSW D 

5 0 

[0 0 2 4] 

[RBSr*»i-5fc»©*a] ftHfcy V? 

7*7 JJ , -WtA - y y*M-^rA • n-^Sr^t- 

5„ **jsfef±»©^^y^ , ft^tf. %mmv9 • ?4 

ttffl^«a;«.»8B^-©-fey hfcBBi-SflHS&StriSI*:? 

*©*H*R!fcUr*SlfteJt»i-5lWrE!t*^9'!/7' 
4, KEaV^^lCj;}, TT'y^-^aV-yn^ 
5i» . a-K^a>-/NV/v1-5^7 l s/7°-efco-C, WIS 
ny^V/v • n— h y # • fr—^y&'&V-Wr^— 

'✓ay • /b^a • ^-h-zmmfcrnyT-fMcyu 



g >"£r"^ fllB^xA • y >-^ic i (9 U £ft5 

Hr-?*?*? Y •T f s'^^^i-5ltffB7°vy 

S^i, tlE^fA • y i^ttlBTT'y fr-i/ 

fE^-FSrfifrU fUBhP^'-a— f-vtiOiWnEa 

-C, StfiE h y # • ^-f-^lOTBT'Vy 9 

isttmsnm • 74t°7V%t?±xu mmm 

• ?-f^?P«rn-KU «Ffai3-S|-#ji$r$Pft 
-rsri&Bl^lCt, SME^t^ • yv**fci*n- 
^©^^Mt*-ffcttlBT7°y >> 3 V-7°xi>f 

[0 0 2 5] 

hsh©**©^] 3^5#, m^mmf-tm 

*ft©E# GISmT^Jjli) =>- F*«F*3©1B 
=<- FSriW 5o 

[002 6] S/370 DPSlOt^s^h^ 
t?»-vHi, 45«f*3BB© I D#*k:B8itf*ttS*«ri' 

p -jr— j/ g y^ia«-r 5 r t %m$ti-5M<o ft 

* (fix up) U-a-K^tfo 

[0 02 7] S/3 7 0 DPS±©#i6SfrU3- Kit 

B©#flg, ^SWIiT-^HW^SBroSfts 
^SWtlx-^ ©^ I ©#M^ & So 
[0 0 2 8] HKS/3 7 0 DPStti, 
rt-CftiSS*l5*l©«!J»MISl»«^5t-5 1 '^*^ h • a- 

[0 0 2 9] S/3 7 0 DPSrt^fA'jy* 

[0030] m»-£tc\mnmmz, t*ib©sjs*# 

[0 0 3 1 ] IB^SUWO"- K ■ ^s^svfrhmmz- 

y T7"y ^-^3 y • y-^ • 774 

1-fc»©, &U«r7 P y^-^a>--*i>3.-/KcltiS«3K 
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[00 3 2] &©3-K-77^yM4, I BMi»f> 



[0 0 3 3] 



math_funcl( . 

extern int math. 



■V,/*m-mmh*/ main(){ 



math_funcl () ; /*4 Vif,- h 



math_varl=7 ; M h »#Ji*/ 



} 

[0034] S/3 70 DLLt7*J f x^h-7 ; ?^ 
TH\ HftSr#BRi-5fc*fcDLL^S?a^ h • 3- 

[00 3 5] 3v^5Ji % M*^ r7 »y^-, >g> - rt 
©so© a v/nv -c-jtn $ tit ^ 5 *\ s£ v ^ « d 

ur|F3-3- K£±j*1-S. ifttttSHfttt, §»IS£ 

[oo3 6] yn^A -^^^-^sj^Ky >-^-r 

5fc«)©3o©*&!6S|p&1-S e ffS©3.— if • 3-K 

Kjo-W (load-time) D L L £H?!£tt5o 
-If - 3-K^ff4'i-^$ti-5^y^-^ . a-Krtfc 
JLV ^ ffi § ftfcv ^ R T L if- If* £il CT b y # § ti 541 
-g% rtlWMn-K-ty-^-X (load-on-us 



e) DLLWtJW, SSfttfa.- 1? • 3- KHfrOiS 

tf*£SCT?lM£tv5#£\ itlttW^WSIffl^ (ru 
ntime) D L L i BfiiftS,, 
[0 0 3 7] HtSfcftP-K • XV • 3.- RTL 
h V #H*aSD L L 3 - HAWER^- K 
-TSo RTLfi, i-O^A • v— ?\z Yl^®.* 
n-K-t-SitiCtt) Zti&mft U RTLg^ii, n 

*>©<}; 5 RTLiSDLLSSWffit. 
[0 0 38] S/3 7 0 DPSlcmvT, HSE^ 

• 3- Kit, ^©J;5t?fe5 0 
Rx.QCON(Rc) /*Mi:iaig J F©^-7-fey h§r^#*/ 
Rx,DATAADDR(rl3) /*1SI5M^»T K^Sr^-fSfefefc, lc»K*/ 
/* • ^i>3.-;w-r-^^©Sj£T 
/*MS©T FWSWHW- K • *i^3.— /KO*fJE&*/ 

/*? YSRXtl 2©y— K^fen— K*/ 
Mt^Wttlt (S3* f><RTLh!) #M$0 */ 



LM rl5,rO,8(Rx) 



BALR rl4,rl5 
[0 0 3 9] 9*-*««te*S^T, Ssf'JSi-SBBJSea^ 

+0 LR rO, rl5 
+2 L rl5,16(rl5) 

+6 BR rl5 
+8 Addr (function) 
+12 Addr (Data i 
+16 V (8GETFN) 

[0040] mmm^\t : t<Dmmcmn'ssm^^ 



*@GETFN©T F V7- grTIB^ 6> n — K 
*@GETFN£P?lOT1- 

*IB«©r kv* 

* 1W£© 
*RTL/Wfy 

1-5 lEi^OT FWiiSr OtCflM?^ RTLif 



WtW&&^X*y J tv b 8 ©BfljfcfrlStfHm 

[0 04 1] B2!4, TT'y^-i/aVAPPCf-^ 
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[0 0 4 2] 0 3K*$H5J;5fc, #3PJ!ttli3#DL 

KF*3©n- FM«rt©M*©T K^*«u 
HfTtfc»JttiS©fc*fcDLL^^^ h ■ a- Kir 

K^^l^ Slfifi ilSTKw^iUT 
*DLL=«~Kte*S*b5S. *^»i©*trSW© 

fcfel^ #§HSia3$^-©*t3lC*^/W- • K (glue 
code) "£rt=ftf„ 

[004 3] 11 3 ft, il#;*sorttheni2*rt©#D L L =• 
- K£*U r.tH4*comp*i^$H5BIS©T KW* 
£#£D L L/l'— 9^^'qsort'lC^-fo Bl^'sorttheml'rt 
©D L L a— K*5|^— (T»V— f-V'qsort'SrPfU'tli-f 

3*, rtitt'comp'ic:*fiS-|-5|ii:lB»T-©T Ki^&JI 
■f o "qsort'rt©^D L L 3— K^fE^rt©'^— ^ £ 

^/w- • 3- Kf*>h£ < »T-fe5 0 
[00 44] S/3 7 0 DLL^i^h-fy^ 

static char * base_mydata; /*S#©X' 
static char * off_varl; /*M&frb\ 
static char * addr_varl; /*fi:lT' 



[0045] 3y/^7tt, r©S^DLL^?.^y 

S^O#flHH:j&!lPOia]Si5*ifetiiCr#«fe4*i-5. T7* 

!)^-> a y|ij;5DLLiSoWi, ^ifci2i£T-rt 
<DT-fV y-ya >-©x-^M«i-E«^tt5T KW* 

• -v-^r^^li^v^" h»©^IU©#JSlc:>t-r5D 
LLn-^roSWT^tf. 

[0 0 4 6] $Jx.ft\ &©J;5&3-k- 7 7 iffy V 



10 0 4 7] -f:x#-h£;h,$3**fc#L,T» 

-*©r kw**/ 



static char * off_fixup; 1*7° <9W.<9&:$>btl%3-7±y h*/ 

static char * addr_varl_descriptor; /*T Kt^lElfclBiizirF-*/ 



if(off_fixup >; 0){ 
off_varl = off_fixup; 



h"?****, ^WjWfclfy 



addr_varl_descriptor = 
basejnydata + 
(OxEFFFFFFF &; off_fixup) ; 
off_varl = 
*addr_var l_descr iptor ; 

if (offvarl == 0) { /*D L L*s*^n— KStl/CV^fttttUi, •?:*/ 

iTRGLOR (addr_varl_descr iptor) ; /**!,&• P — K*/ 
off_varl = /*iffi$*fi©tt£&!3ft*5fc«>f^ 
*addr_varl_descriptor; /*$!#*/ 

} 
} 

/*^ VsK- h ^tiS^^lC^fc^T , off_varl£r«ST*/ 
addr_varl = base_mydata + off_varl ; 
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*addr_varl = 7; 
[0 0 4 8] Rff§«)P- WDLL£fcfcttff5$&5n-K 

fttfy hSftS, h^iciaiE^t^ 

-Ktt, aE*€«Sr*ri-5DLL^o-KS*vraE*T 

LOADQCON 



[0 0 4 9] RTL1J— tf*«, -rv*-bse»©jai 

£r£t?DLL£p-Kt-5 0 RTLt- 

[0 0 5 0] ? h ■ 3- K^^ISt-iF* 

[0 0 5 1] f»OStia6Wc*7t7 

y-.x . 3-k . i^w-c^ils &v\, 
[0052] s/3 7 oiao^xmmmm^&mM-rz 

hz>„ 

ICM rl5,QC0N(Rc) V^SCfc !5^t)^*e>tu5^-7i=r*/ 



- K*/ 



ADDBASE 



DLLREF 



DLLREFS 



LOADADDR 



DLLLOAD 



DLLREF 
Rx, rlS 



/•KffitTy h^7*btf, »»*/ 

y h £@tM© If-*/ 

/*T Ki^&tt/S*/ 
MVC BSAVE(2, rl3) , INST_OFF(Rc) /*&»T K V7> 
B DLLREFS /*#feiMb:' 477X0XXX' £ a tf — */ 

LA rl5,0(rl5) /*#7-t~y hcDiSH&fcTs' hSr^ D T*/ 
A rl5, DATAADDR(rl3) /*^-^«©^fiT KW*£;W*/ 
ST rl5, REGSAVE+4 (rl3) /*!2xg-f-T K £&1f*/ 
ICM rl5,0(rl5) /•Ba^feSKBtT K^ft«»»/ 
rO,BSAVE(rl3) /*#i?n ("f«:j3felSK««t»*) 

/*ADDBASElC#l$*/ 
/*^ST KW*£$&-r5fc»tt:DL L£n- K*/ 
rl5, V(STRGLOR) /*D L L o— KHS^T Kl^fcn— K*/ 
ST r!4,REGSAVE(rl3) /*DL LP- KfitSfffc, rl4*ff*/ 
ST rO,REGSAVE+8(rl3) /*DL Ln- F^lfJiC, rOSr&f*/ 
L rO, REGSAVE+4 (r 13) /*ffixE^T K^^D- K*/ 
BALR rl4,rl5 /*D L Ln- KM&&l*tWf*/ 
DC =F'PARMSIZE' /*^5/— * • IMX^S^-f MiflMST*/ 
LM rl4,rO,REGSAVE(rl3) /KI^*:? £&tg*/ 
B LOADADDR /*LOADADDRIC^|lg*/ 
/*#^-©i#in^{l;«-r5fcfe(C x DLLREFS, LOADADDR, DLLLOADiifiSD L L*/ 
/•SBWWBfclJ: *) *^T**L5^ #3BWWHte*ri,T 1 oODLLREF-fei? V*/ 
/*tfS#&1"5*/ 



[0 0 5 3] DLLC5ft©lo!i, DLL^fctSIl 
"fSo MVStH, rftttEXPORTALLaW^A" 



JK— M" 5 J: 5 WHH-5o EXPORTALLa>v^/u • # 
^aV^Srtia!), D L L &PPtfffl1*SJ© 

[0054lftfo!l iCM V S -ett, »Jg^«*»XtfflB 

Sfc"it^D L L^fe^ ^Jjf- #pragma 
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#pragma export (math_f unci) 
#pragma export (math_func2) 
int math_f unci () { 

} 

int math_func2() { 
} 

int kpItHdnO { 
} 

#pragma export (math_varl) 
Spragma export (math_var2) 
int math_varl; 
int math_var2; 
int kpItHdnVar; 

[0 0 5 5] _hM$ITi4, IBS'iMthJruncl O'StTmat 
h_f unc2 () \ 3felKiC^»*niath_varl*XU ; "niath_var2*^5 

2>±X<D*i?*.<-MZ.b oTttfflBTffi^JSSo H»"kpl 
tH<ta0*MtJe|!:ae»"lq>ItHdnVar'tt3i^^^- h £tb 

[00 5 6] 7vy;o&A;fcte=»v/^9fc±!j£$$ 
[0 0 5 7] TVPvatt, 

[0 0 5 8] !7°uy iO&Citfc, RTLCiOffiffl^tV 
[0 0 5 9] 3- K«Krt©B*fc*f-t-S£T©T 

[0 0 6 0] zfuyy*^ f-?m®?W±X<Dm§k 

TtmWHkiSti&o ^#-hH#©HSeam*, D 
L L©o — KSr b P #1"5RTL/v-f VOX Kw^tr 
*tf J: 5 KOTjt:$n, bllfc©MfclE3t^ 
ii-o-K-^^-/w^©B8*©TKi^£^t? 



[0 0 6 1] SfSaw^-b^ft&vit^ y^y y 
#&^-^ftt£ft©l£lfct:7-l?s/ H-J:!3- ; e©#iI£® 

#«■£©#)§£, :/n^9A©x~?«$^©^©lEx6 

ir^-T GMfctfy btf^-y) o 
[0 0 6 2] Tvy y^oFfl, ±x<Dx.?xtf—bm&. 
© y * h&tte-c©^ b»© y * haste** 

= ^ b •fy^rtCii!'^#-hSit^~>3ytU 

BB3t#»t n - K • ^^a-^roa- KWrtlcE 
RTLtt3-K**rt©rtbfe©P^h*« 
#-ffiU ^^n^yAiCj^^^-b^Sli* 
&l«Eft©45lWf, TOtti6«)rKwft|»t5. 

[0 0 6 3] E^^w^e-fy^-h-rs^K-rs 
f»»> yvy >-^^7»wy >-*ts^§^itti« 

-f K 7 T -l" /WIATH. ob jdef XOTRIG, ob jdef Srffl \/ i§J& 
H^©^lT?tt, DLLtit-l'F77'f;V (m. 

y^r— >gy©7*u-y y^Wfc«ffi§ti.So 1MK77 

-f/Wi, T^y^-Vg^itUVotf-bStbSSD 
L L rt©^r©BB^t)«»*IB^5IMP0RTS»*^ 
tf. 

[0 0 6 4] y— ^ • a— K • A-APP. ci4ffi©7 

b •T f s'^App.obj^7»i/y vastus f--r 

K7 r -Y A-MATH. objdef&OTRIG. objdef tt, 4 St$— b 
[0 0 6 5] ifflDLLSif'f Vyr-fMt. DLL 
vy ^te^SSS'^tP. ttfC©DLL^#^§tV 

[0 0 6 6] T^y^r— ^aV^DLLSrT^-te^-f-S 

-r5fc*(Cttflfi©75-ffifc#ftU5 5o ^ixfJ, yi^yv 
*^DLL©3~KI«gE*»6flr«*it««*fflLrt>J: 

[0 0 6 7] 77"!)7-->3 V • y— ^ • 7r-fW3 

b-vr^Mt, 01lCAPP.obji:Lr^$H5J;5 

fc, DLL7'P/^^fiDLLtit'f K??^^ 

ywy y?m\z.y ^-rsfc*©^^*^ b •f f s'^ 



co-fey hzw&-rz>o 

[0 0 6 8] DLL*»e)*^^*-h**bfc#BB»*fc 

y?mz.m£tl%) 7°U}) ^tffS'IMPORT":/ 

IMPORT CODE <;dll_name>; <; identifier); 
IMPORT DATA < ; dl l_name> ; <;identifier>; 
[0 0 6 9] CCD IMPORTS F7 T J M$D L L7°U V 

[0 0 7 0] flW K7r-l'^tt, DLLcOTVyV" 

^COrfliCDLLa-Ki^COaScO^-y^a:^ h •7*5' 

7r-f;H^»DLLi:flt 1 T'Ul^SjJcODLL 

IMPORT CODE MATH math_funol 
IMPORT CODE MATH math_func2 
IMPORT DATA MATH math_varl 
IMPORT DATA MATH math_var2 
[00 7 1] DLL^c/q £©H*fttF3SfcW 

;v*mm~%z.b&x%z>o mats. ±mix\%, dl 

Ly°v;<4 # *5' ma th_f uno2 () * £MM Ufc < * V ^*§£\ 
7 , o/^^|Jl/3- F'IMPORT CODE MATH math_func2" 

[0 0 7 2] T7!J^-i'3yffl7 , WP V^CDPfl, TV 

y ^*a±rco^f hM»o«»coy * k tfet/ 

^SrHX*-r3o :7V !> v#tt£.;h,&©y* h<Sr/£«-f3 

[0 0 7 3] rcoyjxhii, T KU*&t»&»;£:&g£: 

[0 0 7 4] ^MfcHa-tSfc*^ =S-DLL*S#36 

^7 l Afc*3V>TS*S^S^-efB^-f lico^ 
U-Tjyf ■ ~>^7 i A±fcfc!'JS»9!©^iC-OVN 

[0 0 7 5] P-WtC, /n^Aroa-KSW 
T^f^^^S, RTLiiWfA-o-^ 



HfeSrSS^ttiU ^r©7 p i3^7Aicm-rS7 ? -^^« 

[00 7 6] £©«JJ|Mt7*~*«tf©*fcT KW^#, 

iLTTt/y^-i' a >l£»£ft3. 
^5»!:J:9 4j«$ti/5 3<-K^, £©*£&ffivvt, T 

7°y -ir— >a >"C07 ? -^fi*rtro^-7*'^3i^ hcOT 

[00 7 7] lftp-KSJlSi:, RTL{4»y 
4r^5o RTL (4 N p— K&tlfcDLL©7 f ~*iK$lcrt 

u:#fti-57vy >io\z^<om$.^fhtc^m^m^ ^ 

[0 0 7 8] BtMc-KBfDLL-e(4, DLL^n- 
b *3>3*f-JS-f Sfftt^ ^ R T L C <fc 9 # 9 ft* ?>ft3. 

int * ip = &;i; /*|B#' i' ©7 Kl^Sr* ip* iCjElft*/ 
li-C'i' B>f h £*l,3o ' ip' ttffi»©a— f • 

a- K^SSflSJxSKWfc' i' ©r Ku^Sr-^Sfetf* 
bfcv\, rtitt'i'Sr^ft-tSDLL^, ffMc-F 
Rf D L LXtmfl&tebfZ^Z. t 
[0 0 7 9] PSI^Wn-K-^>"a-^DLL«, » 

BiiRTLf— tr^i»8BJkiiftJt|ijUJ:j:«j by#£*t 

3, RTLt-if^lt fS^rtfc^tbSDLLSrP 

i^^ta^^ 5 ft*So 

[0 0 8 0] P-K'^-a-^DLL (ft&gjJt 

1. ^^Ffc^ltSDLL^^^-^coiSiW/ltM 
p-K. 

2. DLL©P-KB#fc*5tt5, T7*!)^gyrtO 
UW/mW^-W iDLLrt co»iS^« i: coK«„ 

3. BiJ^co^^a-^Pfl-ecoWfflUKSST 5 -^^ 

LLWDLL's) „ 

(4D L LT'o^'f ^*=> & ©^/JnCO^AI- <fc 3 ±at cOftjg 
[0 0 8 1] ^W^-e^fejlS^rtfJISfen- K • 

[0 0 8 2] 1. (^COTT'y-T— >3y(C*3(t3) 



a. ^ifc/W$c^T;/y ^-i/ayrt-Cj^Sfrvc^ft 
v^fcS©, #£©»/M£jfr#t3DLL©c-F 

m 

tfcttBBtOTKM, *l/rH*©*£-fctt» BJfi^T- 

c. (DLL^o-K^fcitO) DLLcOx-^^ 
j$©T FW^o 

[0083] 2. -Y^-hae^^i-sa^v? 

LLa-K' is—tr y^ a = 9 te'f 
h»Sr#M-f5DLL=3-F- ^— try^^fft 

tfDLL<Dn>-KSrh'J^1-5o T/P^a 

[0 0 8 4] 3. ^tf-hHftWPftfliiU 

*fctt*fcDLL*»6^^*-hS 
*t5*»Sr»b"f» W#fc*SV*-C|S|-3- K«r£j*1-5. 

8i»^*-t-o HftmS^SAu M)#ifBDLL ( = 
- K*^W*-*«!iE©W>W *ro-KU WfflW 

Oft**. ^tU-itK aKBPtfffiUcSsv^C 

3„ DLL«rn-KU HSEM^^Mbfc^, by 

[0 0 8 5] itvfc£OBfMnv--K^MW-n-K • * 

-e&5o T~f y tr—iss ytiW-i^ dlliwot 
ryy ^r— -^3 >- • y~* • K©y— * • 

tfa- (view) /i^^iCB^ttSo 
[0 0 8 6] &mbDLLfrbx-?X-$~-h&tlZ>%.M 
k<Z>ffl<om&<Offlim. DLL©o-FRtC^J&£tl 
So DLLtt^ ffit©^--1f • K#Hf?£;h-5£* 

p-F^tt5 5o 

[0 0 8 7] ^B^^n-FBtl-MjiUta^b^ £ 



F\ *fctt*tTBfDLLiU-C*Pfon5o BW**«fc 

Fi*DLL*fci4Bf»o-F- • a- *DLL$r 

^iCBSSWt3"F^DLL©^m®^t?fcSo 4tfcBt 
«P-F • *y ■ 3.-^DLL*fcaH^*fT^fD 

[0 0 8 8] ISftlWD LL©1 O^^S^tttt, 

-FtJ;f)9i^fciJ«i$tu5ii:-t?&?>o r:/y^- 
«>g ykDLLM%ib(om<nmm*, ioH1o«t^ 
•^"f^cDK^Wfey-^ • l^W¥OTBL£tf-LTJ£ 

[0 0 8 9] W*eS5SEff«fDLLT?f±, TV JJ V# tC J; 
•J £$&ft£-f h&l*^ hfB#© y * h 

i»RTLfci!i«ffiSH, »*H**fctt£Sto6SJ!^tti 

[0 0 9 0] SffSWn— FBf DL LSOc- F • • 
a-XDLLfii, rttb^ac^^sK-HB-^-y ^ 

[0091] nfTif©nm«^ iti!H»/hs < 

[0 0 9 2] ^fcSJ^W^ffRfDLLf— tf^iCO^T 
[0 0 9 3] B^^W^ffBff— 3#3BW©« 

ffl«*r*R:*1-. WiS«jSSfT«rDLL«rttffi-*-5fc«>J!: 

y-* • ="-F#^#i4B^^Wlc||ffli#f— tr^SrPft; 

a-;^s©!)y^lr^t5r/P^a y • ^v 5 ^ 
-A-i, T^y^-^a^-^a-Mriy >-^^tvs 
DLLi «f!R«i**:«:glb«JSBB!tt#«E Lfc 

v\ «ittf 4 ryy-y-^avf^^fay-^ • a-F 

dl 1 loadO : D L L OA> F;^^# 
linclude <dll.h> 

[0094] mm^mm^^^Mywm^ 

^E-yiCP-FU, VflfmLfc-ynify MZ*:(DDLL<D 
^VK^SriS^i-Srttit), DLLSrr7°y^— > 

By^mWi-fZo tc^yhvvSs KUWdlli 

*|C|RL., ^*DLLtr-mWiC»J-rSo 
[0 0 9 5] 
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dllqueryfn():DLLB8$C©7 K^*£ 
ttinclude <;dll.h>; 
void(*dllqueryfn(dllhandle * 
[0 0 9 6] Z.<Dmm$, filWOdllloadOSI^fejS 

COUGHS* tc Hi D L L <£>-g&T?& o T % * < X % ± 

dllqueryvar():DLL^S©7 KV^? 
#include <;dll.h>; 
void* dllqueryvar(dllhandle 
[0 0 9 8] w©Mfctt, ^WOdllloadOS^feil 
icP&tifcDLL/^FVK ftWODLLrofSoi^ 
^^-hSEKcwBHiJ^SrSKfU »3tD L L ©!E»*!© 
M*^m©TKW^Sr3g*p-r5o dllqueryvar()©Pftf 

[0099] r:/!>*— favfftfcfra, ryy^— ^ 

irDLL^JtlM' K7T^fA'*^tfi«**V\ U*»U 

e> , r y — > a y^itSD l l ^©gfM©^ 

[0 10 0] r7"!1^3 ^ttdllqueryvarOi^it 

•J , dllqueryfnO 6ft5H**l"fl«ltt-:: t &X 
[0 10 1] 

dl If reeO : D L L ©A> F^StfiSC 
♦include (dll.li) 

[0 10 2] Z<MSfflMi®^te'ty**W 

#cU DLL&^eVfrbm'g.X'htiti Cf&:b*>, r. 

dllfreeOfcJ: 9«Mft**Vfc«K:» dllqueryvarOinlHt 
bH5 *** fc ildllqueryfn () fc#rt bftS H$C#*H& 

[0 10 3] DLL^©*=fTB#r^-fe^CO#^-(Dav^ 

4—^ g y\z i. % 4 h »©sf SW^BS 

i5\ RTLf- lf*©W^W^tfttiL-dllloadO, dllqu 
eryfnO (Sfciidllqueryvar ()) CJ; «3 B^ft, *© 
dllqueryvarOSfcftdllqueryfnO^ffl L^fecO 

On- W©«^- 1 ± < mm\ZD L L £3pflf 1-5o 
[0104] D LLtt^y? V~ •? (enclave) • W< 



dh, char * funcName)) () ; 

tbSo dnqueryfnOWPftffflb^&BScl-Si:, NULLT F 
[0 0 9 7] 



* dh, char *varName) > 

T7 »y .$r._^ g >-^n- K-T5DL L^fc#ftU5 5 0 
[0 10 5] #fiS§H5DLL(41a:^^W-yiC-0# 
jEiciftn— K&ti, ixy^i/»/3fcDoiDLL 
KoS, h 1 a 

cStlS, ttoT, DLLOl- CDntf-tt, gf#©a:y 

m«@f^-co^i/^ KI$S.tJ ; ll ; fTB#fcT 

Bf D L L t LT G&^fcjS CT, imomff8r^> h'JU 

&m^<D-&X<DT?-txi>>K ZO&moi =*tf-fcit£r 

Lrt©JS#©Ml^©£T©7:?*;*#\ -?:©Bi^©l 

[0 106] l^V:?^-:/iCOtDLLOTl=3tf--fd' 

So WH-O^St W-yrtO0f4©DLLt>ffL.T, D 
LLi5«c-F • *V • a-^tJg^SnS*^, 
llta^-K^^h^T, ffiK©#fl8AS*©DL 
L(c*fL,THffi$tt, SfcJErODLLKSJU-rjSfrSix 
■Sfe&^SdllloadO WLT1MD-K»!)yh 

[0 10 7] DLLO^M* (*©»&-&tf) 

[0 10 8] DLLttB^^WdllfreeO^CJ; 

tb5o dllfreeO SBJ^H^fltD LLCi oTtffl 
KRtSfctt^ffBf) DLL m&ftn-F 

u^ic r ? ± x $ Hfcfc * in, * & iintfi^i- r 9 -fe ^ $ 

tlfc i»H-& ftdl If ree 0 *38fT * ix* o » K , * 
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L-^Lft^ W*tt*ffl»DLL»» W5*»dllfre 
^dllfreeOS^^fT-rart^J:?), DLLOB- 

[0 10 9] RTLttn-KSftfeDLLOy* 

&JffftfffiL*fcS*T7°y -Jr-H y g V (DfefricRI U ^rtl 

[0 1 1 0] T7°y Sr-*>* yo&TfcKSU RTL6 
h V <£>D L L Sr?B*-f5o 

[0 111] ^fc2-ocD^^^#-hDLLS'0 ; loro 

[0112] buk&^t, r/!)^->3>" y-* 

• 7 7-f A-APRc^ y— ^ • 7T'f/W«!ATH.cJg.'a«TRIG. 
cibra%**T/5 2oODLLA»e>B8»Rl«E**#B8 

[oii3] y-^ • 77-fVW1JATH.cS;}:, h 

• 7* s> ^ MATH, ob j £±j&-f 3 <£ 5 S- ^'l' £ ft 3 » 
^mZm^kf Sfc&fc, icrf^^ h •7 ? S /;?MATH.o 

[0 114] h -yV^MATEobjCDTVy ^ 

i?lrj;i5, ^v?^^ b •7 J y^MATH.pobjX'0 ? DLL 
jggHM K7r^/HJAra.objdefaS£$£*l'5o MATH. po 

K • MtATH. loadSr^^-tSo 

[0 115] 7-* • 7r-1 , ^TRIG.c'bP«iC=3>-/-<-f 
7Vy y^£tvt, ir~f*y^9 Y • ■rs'^TRl 
G. pob j2S.U*D L L J£»f-^ K7 7-f ATRIG. ob jdef $rj§ 
*fSo TRIG. pob */**rb. - ])^%\cZ.t)V 
>t £ti> HfrWffio— K • ^^3-— A-TRIG. load£^ 

[0 116] y— ^ • ^r-l'^APP.ct.ll^^^V-'^ 
A-;&.U'7Vy §HT, ±7i?x# h • 9*y ^APP.po 
bj$rtt«-f3#\ DLL£tW K7 7-lVWS£/&$tt 

ft v \ ft-tf ft fer^j^-'/syeiD E-f-a^ * * # 

-h$|xftV^P)-C$)5o DLL MATHS. OTRIGlC^iS 
•f5 2o©DLL36^f--1' K7 7-fA-a s APP<D7Vy V 

So 

[0 1 17] ±m<DMX'}*, #DLLW-©3^ 
DLL imm<V * f'M /^Mfc** bto&. £ tbT t ± V \ 

LL\Z.MVXm&£tl&<, *fcH l!^£tl3$J-C«> 



r^P^s ^APP^tl |#DLL l?«ft < , MATH 
StWRIG'^e^a—^Sfl&OD L L Srffiffl Lft V\ 
[0 118] 77'!)^-'>'3y^DLLlr«ffl^5J; 

3 y|:, DLL^T^-fe^-TSfc*oMf]ft#^-SrSft 

[0 119] 0 2ttT7°y^-v'3>'APPtDLL MATH 

a y-APPii, WrA • x2—?j)iu- KLfcSt&^S 

LL MATH^affiro^-K^Xl^r-^^SrW-t 
5. RTL^$^>*7A<D4tl^c> J: Sl- 

uice- KB$fcit-Cttft< , ^9 AroUffBfictj^ 

1 0 1 2 0 W hEf-WlBSaS^tt, DLL MATH 

^T7°y >a yAPPtD^ffcf i-o- KStl/fc&fcR 
TL(c:a;!5Stt»^*e>tb5r K^Sr*i-S. MATH^fe 

P-<DE^^MATHd^-Y ^tU&^T" 
n^yi.^^ag^E^^I-S^, MATHrt©^ 
©E-§-^*f-t"2>EMT-rtOT Ku^«P-Tf&5„ 

[0 12 1] **W3»S«l©DLLSr« 
jB-fSDLLSrf-sK- h'rSClt , bWC5^fc5 5. 

[01223 *i*iL-C > «BJ©«fcHLt^T 

[oi2 3] (D ibwi-y 3*157^^7 ysrf* 
— ^^asa^w— • A±t?Hff £*t£7° 
n^yAiry v-^-rsec^^tufc^rS-e&oT, WE7 

iW7-f/7!)> >^tA' y>-*stK-> 

^ri> • n-ySr*i-5'b©^V^, »!)y? • 
7^77P lc*f)SLT, SWB^wPVj&KJ;!}, WE 7 

47*y y rt-e^fflWtlft^-tBE^-fe y hKHi-5t»« 
^tf^*7r-f^&^i"-5^7s'7't?fco-c, itrE 
7°uy v*^ftjEfe»7r-i'/^MEttwy ^ • 

7*7 yrtottEo^H«rSS*bTft*ft^i-5, WE 

^j*^7 i s'7°i: > «rE=v / ^'f ^^Jcuryy^-^a 

ot, itrE^v^/v • h y # ■ /v-^vSrff 

ET7°y 7-— ->3 ^ • 7°p^7A • =-KSrft&EjS*7 
T'C/Hcy^y y^t^^fy^fcot, 
h^-fe^~>3ySr-g-^ SWB^7A • yy*(cj;i9 
y y-7 S*i,5^S?a^ h • ?y?t:SiJto+Z* WE7° 
uy • Kfy-fk, ItrE^rA • y y#S£j;!K 
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S^y^t, F^rUff U MIE h y # • A— 

77^ffcoT, i»IEhy#- A'-^^MfST'Vy 
y # \c i 19 fefifc * ftfctWE^ * * h 3SiS* 

(2) Mie^ifi5ia^-/5^*i5^»t) ; ^Ba*^^tJ', w 

IB (1) 

(3) WE h y # • /w-^^^^©#M£H1-5 h y 

K-e&s. flwa (1) 



(4) «JE^*7 7 ^;^5##^<DE^3-K^- 

*a»&»jeu ffnaE^^i-sfJiESjetiy^^ • 9 

^^5 3 ^«S-T5, fFlB (1) , (2) 4fctt (3) 

©m 

(5) ttlB^^X/K-h^tt-fe^^a^lfjia^^r 
-f^&OflHI&StN «WE (1) , (2) *fctt 

(3) 

[01] #3Pj!©ifc^i;:J:?K 2oCDLLtJ > a-* 
&U«T:/y fa V • *i?»-/u^&^SJl5« 
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[U2] 
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[0 3] 



int como (void • pi, void • p2) 



/' ta»£ffirWS*fc«:3- KV 
void sortttwml (hi 'array), int n1 





?h87, /?l//f7?X-B-K 43 rfy- h^^i-f 11 



-15- 



